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Notation for Stability Axes

Positive directions of axes, forces, moments, and angular
displacements are shown by arrows.
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Notation for Body Axes
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vote: Positive directions of axes, forces, moments, and angular
displacements are shown by arrows.
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Aerodynanic Coefficients

1. Stabilitv Axes System (See p. i)

¥
. L
C lift coefficient —%
L qS
F!
' . . 1)
Tray coefficie -
C“ dray coetficient s
I"Y
C.. side-force ccefficient ——
N qS
¥,
¢ pitching-moment coetticient -2z
m qSc
. . “Xs
rollin -ncenent coetficient —-—
,S Sh
. . ‘7w
! vawing-moreat coellicient o
n,w qSh
2, DBody~-Axes System (Seec p. ii)
F,
’ noral-force ceoeficient ==
ad
¥
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(o, axial-torce ceerficient =
A qS
F..
¢ side=torce coefticient =3
qo
“
prtchin =rorent oo iciont Seca
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CONP LAV RATTON SYMROLS

B fusclage

l;'r1 modified fusclage (boattail)

Doy aft ducts (1 27.50, model seale)

UF()) forward ducts to deslen vertical position L1, 23,50,

‘ moue 1 geal)

”F () torward ducts {n high position WL 27,29, model scale)

hrl(.) torward ducts {n low position (Wl 21.63, model scale)

Drv(;) torward cucts in redfum biyh pesition (WL 25007, model
T scale)

l":\(!.) att elevous

hr( ) forward clevons

(D short-rhord forward clcvons
F(s)

¥ landfny, gear extended

”A(a) desipn outbuard stabilizer (NACA scction 64A415)

L. landin.:, ycar (airing

“ci) vacine nacelles

R(') rudder

b window blisters

v!(x) basic vertical tail

V“(y) flat-;late vertical tail, design vertical tail planform

VS(‘) dorsal fin with basic vertical tafl

Vo(1) blunt leading edye on design vertical tail

Vp flat-plate vertical tafl

;A(l) desion Inboard win: (Scetion HACA 64A5D)

wc(‘) lar o fnboard win,g (scction NACA 64A420)

Yoo Jenlin fuboard wing (NAGA 64A420) with 3«inch trailings

cdoe extensfon :

Best Available Copy
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CONFICURATTON SYNBILS  (Coneluded)

desfan {nboard wing CIACA 644°20) with triengular trafl fny-
cdie extens fon

srall ventral fin

lar,;e ventral fin
Subscripts

angle 01 Incidence of outhoard stabflizer (HA) with respect
to the duet center line

anrle of incidence with reapect to fuselapge woter line
tapplics to wing or nacelle)

vertical tail (V) locatlvn, defined by one of the following:
A att pesition (station 484, full scald)
¥ terward position (statfon 400, full scale)
A" T-tail, att pesitivn
OFF vertfical tail removed
deflection ot clevon (B) with respect to duce center line

incidence angle or duct (1) with respect to fusclage
water line

deflection anzle of rudder (i)
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Aero Report 1066

AERODYNAMICS LABORATORY
DAVID TAYLOR MODEL BASIN
UNITED STATES NAVY
WASHINGTON, D. C.

WIiD TNNEL INVESTICATION OF A 1/6«SCALE V/STOL MOLEL (BELL X«22A)
PART 1 - VERTICAL TAIL AMD WING TRAILING EDGE MODTFICATIONS

by

Mark P, Schultz

SUMMARY

A 1/6-scale model of a ducted-propeller V/STOL aircratt (Bell X-22A)
was tested in an 8- by lu-foot, rectangular, stmospheric wind t'mnel. ‘the
investigation was restrictod to the cruise regime in which longitudinal
stability and directional stability of varicus configurations of the basic
aircraft werc studied. These modificstions to the verticsl tail and the
wing trailing edge were investigated in an sttempt to improve stability,
Tabulated data sre presented in both stability axes and body axes systems.

IHTRODUCT [0

The Dell Aerosystems Company is under contract to the {nited States
Davy to vesiyn and build a research-type, tandem ducied-propeller V/STOL
aircraft. Urpowered model wind-tunnel tests of the preliminary design
had been previously conducted at the University of Texas. The test de-
scribed in titis report was intended to determine longitudinal and latersl
stability characteristics and control effectiveness of modifications of

the previously tested desiyzn.
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The range of tcst variables wam restricted to the cruise regime.

This test was performed in several phasea during the period (rom
1 March 1963 to 23 April 1963 as requested hy Reference 1. Copies of
reduced datas in nondimensional iorm were forwarded to Bell Aerosystems
Company shortly after completion of the tests.

APPARATUS

The test was conducted in one of the 8~ by 10-foot, rectangular,
atmosphericepressure, subsonic wind tunnels at the David Taylor Model
Basin. A two-strut fuselage support system was uscd to attech the model
to the wind-tunnel balance system during the major portion of thg in-
vestigation. However, during the ventral fin investigetion, s single
fuselage strut support system was used. The single fuselsge strut
tncorporated a model pitching mechenism enclosed in the fuselage.

MODEL
A 1/6-scale model consisting of a steel framework supporting a fiber-
glass shell was made available by Bell Aerosystems Company for use in this
test (sce Figures 1 und 2 and Table 1). Duct pusition and attitude and
wing attitude could be varied. Various wing trailing-edge and vertical-
tail configurations were installed on the model as the investigation

proceeded (Figure 3). Model configuration is described by the code listed
in the notation.

TESTS AND RESULTS
The force and moment dats for the configurations tested werc

reduced by means of an ALWAC III-L digital computer to nondimensional
cocfficient form in both the stability axes system and the body axcs
system (sec notation). Corrcctions were applied to the Jata to account
for solid blockage, horizontal buoyancy, and downwash, Downwash cor~
rections were computed assuming that the medel 11ft was developed by
the rcar wing assembly:

b = (0.5470)C;
- 2
ac, (0,00955)C;°

where cL represents total 1ift on the modes.
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The air loads and interference effects due to both the single-
strut support system and the two-strut support systc. were removed from
the data. ‘Tabulated data are presented in Table 2. A schedule of the
wind tunnel test runs that made up the test program is presented in
Teble 3. Runs t through 29 are omittcd from the schedule because they
were intended only to indicate model! support system interference

effects and air loads

Aerodynamics Laboratory
David Taylor Model Basin
tashington, D. C.
bDecember 1963

REFERENCE
1. BUWEPS Problem Assignment 1-34-49 of 11 Dec 1962
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AERO 1066 b=

Materisl: 1/2"<thick sluminum

i Fuselage ¢
”/'

Rounded Leading
Edge

6.67"

Ares = 0.605 square feet (model scele)
Angle of Incidence = Q°

Figure 3 « Configurstion Modifficstions

(8) T-Tail Surface Vyar
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AERO 1066 8

Materisl: 1/2"=thick sluminum

6 3/4" ===

21.22"

1
| | |

; L‘ 3"+ 1}3_/8"
L————-- e 18 78 e e

i
e 22 7/8" —

Figure 3 (Continued)
(¢) Flat-Plate Verticel Tail (VP)
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Figure 3 (Continued)

(d) Rectengular Treiling~Edge Extension (wing wD)
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Additionsl Area: 0,778 squere feet (model scele)

Figure 3 (Continued)
(e) Trianguler Treiling-Edge Extension (Wing wE)
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17.3"

,—~Fuselage

Elevon
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Material: 1/16"~thick aluminum
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(£) BSosttail MNodificatfon (BTI)

(Plste faired into fusclage with plastic clay.)
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Table 1
Dimensions of the Model

Fusclage (B)

Length, feet 5.71
Width, fect 1.05
Height, Leet §.10
Duct
Inside diameter (in propeller plane), feet 1.167
Outside diameter, fuet . l.4lé
Chord, feet 0.684
Plantorm area, square fect 0.931

Forward Duct Stub Wings

Planform area (each), square feet 0.129
Wing HA*

Area, square feet 6.25

M.ALL., fect .11

Span (excluding ducts) feet 2.80

Airfoll section NACA 64A420
Wing, Nc

Asca, syuore feet 6.38

M.A.C., feot 1.1}

Span {excluding ducts), feet 3.92

Airfoil secction NACA 64A420

Wing WD (parallel trailing-cdge extension)

Arca, square feet 7.00
M.AC., fuet 1.47
Span (excluding ducts), teet 2,80
Airfoil scction NACA 64A420 (Mod )

Wing HE (triangular trailing-edge extension)

Arca, squarce feet 7.03
M.A.C., teet 1.54
Span (excluding ducts), feet 2.80
Airfoil scction NACA 64A420 (Mod,)

*Lhe W planform arca was used in all data reduction.

5
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Table 1 (Cencluded)

{ Forward Elevon EF

Area, square feet
Chord, fect

Span, feet

Aft Elevon hA

Arca, square feet
Chord, fcet
Spaun, feet

Outboard Stabilizer W,
[13
9

Arca (exposed), square fect
M.AC feot

Span (vxposed), feet

0.715
0.57
1.295

0.96
0.753
1.295

0.83
0.842
1.12

Vertical Stabilizer Vz, VQ, Vs, V6

Arca, square feet
M A.C, feet
Span, tcot
Airfoil scction
v, )

v

4

Vg

A

VYertical Stabilizer V

Arca, square feet
MAC.,, feet
Span, feet

Airfoil section

“Dismeter = maximum thickness

{ TDiameLer = plate thickness (i')

1.699
1.100
1.653
NACA 0012-64
Flat plate with V2 planform

Basic tail with dorsel fin

*NACA 0012-64 with circular-arc L.

IS )

.19
1.94
Y77

T?lut plate with circutar-axc L.

ot~ M=
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